PATENT COOPERATION TREATY 

PCX 

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter 11 of the Patent Cooperation Treaty) 

(PCT Article 36 and Rule 70) 



ONFmTiON 



Applicants or agent's file reference 
20401 156KC 


FOR FURTHER ACTION See Form PCT/IPEA/4 1 6 


International application No. 
PCT/SG2004/000210 


International filing date (day/month/year) 
13 July 2004 


Priority date (day/month/year) 
25 July 2003 


International Patent Classification (IPC) or national classification and IPC 
IntCI.^ HOIJ 37/04, H05H 1/46 



NANYANGTECHNOLOGICALUNIVERSITY etal 



\ This report is &e international preliminary examination report, established by. this International Preliminary Examining 
^ Authority under Article 35 and transmitted to the applicant according to Article 36. 

2, This REPORT consists of a total of 3 sheets, including this cover sheet 

3. This report is also accompanied by ANNEXES, conq^rising: 

13 f^^^^ applicant and to the International Bureau) a total of 4 sheets, as follows: 

I I sheets of the description, claims and/or drawings which have been amended and are the basis for this report and/or 
sheets containing rectifications authorized by this Authority (see Rule 70. 16 and Section 607 of the 
Administrative Instructions). 

1 1 sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes beyond 
the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the Supplemental 
Box, 

Q (sent to the International Bureau only) a total of (indicate type and number of electronic camer(s)) , containing 

a sequence listing and/or table related thereto, in conputer readable form only, as indicated in the Supplemental Box 
Relating to Sequence Listing (see Section 802 of the Administrative Instmctions). 



4. This report contains indications relating to die following items: 



Box No. I 

rn Box No. n 
rn BoxNo,in 

\ I Box No. IV 
Box No. V 



I I Box No. VI 
I I BoxNo.Vn 
I I BoxNo. Vin 



Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 
8 February 2005 


Date of completion of the report 
9 September 2005 


Name and mailing address of the IPEA/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaastralia.gov.au 
Facsimile No. (02)6285 3929 


Authorized Officer 

BAYER MTTROVIC 

Telephone No. (02) 6283 2 1 64 



Form PCT/IPEA/409 (Cover sheet) (January 2004) 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/SG2004/000210 



Box No. I Basis of the report 



With regard to the language, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this item. 

I I This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

I I international search (under Rules 12.3 and 23. 1 (b)) 
I I publication of the international implication (under Rule 1 2.4) 

I I international preliminary examination (under Rules 55.2 and/or 55.3) 

With regard to the elements of the international application, this report is based on {replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally 
filed^ and are not annexed to this report): 

I | . Ae international application as originally filed/furnished 
|X| Ae description: 

pages 1-15 as originally filed/furnished 
\^ pages* received by this Authority on with the letter of 

pages* received by this Audiority on with tfie letter of 



D 



| X| the claims: 



|X| tbe drawings: 



pages as originally filed/furnished 

pages* as amended (together with any statement) under Article 19 

pages* 16-19 received by this Authority on 31 August 2005 with the letter of 31 August 2005 
pages* received by this Authority on . with the letter of 



pages 1/8-8/8 as originally filed/furnished 
pages* received by this Authority on with the letter of 
pages* received by this Authority on with the letter of 

I I a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
I I The amendments have resulted in the cancellation of: 
I I the description, pages 
I I the claims, Nos. 
I [ the drawings, sheets/figs 
I I the sequence listing {specify): 
I I any table(s) related to the sequence listing (ir/7ec(|^): 

4. This report has been established as if (some of) the amendments annexed to this report and listed below had not been 

made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/figs 

I I the sequence listing (j/^ec/j^^): 

I I any table(s) related to the sequence listing (jpecd^^): 
^ If item 4 applies, some or all of those sheets meo^ be marked ''s%4>med€d 
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Box No, V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industHal appUcability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Claims 


1-18 


YES 




Claims 




NO 


Inventive step (IS) 


Claims 


1-18 


YES 




Claims 




NO 


Industrial applicability (lA) 


Claims 


1-18 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 

\ Citation: 

^ Dl: US 6501447 

D2: GANTER ET AL:" mTICIENCY OF AC PLASMA DISPLAY PANELS FROM DIAGNOSTICS AND 
MODELS", Appl.Surf.Sci.voL 192, no. 1, pp.299-308 (2002) (preprint from 
www.iquesta.com/articles/plasma.PDin 

Both documents Dl and D2 disclose a plasma display panels having perpendicular electrodes generating 
radiofrequency discharge. However, none of the documents disclose plasma reactor/method for generating 
uniform plasma using unidirectional oscillating RF current at a frequency range of 300- lOOOkHz. 

CLAIMS 1-18 NOVELTY AND INVENTIVE STEP 

Claims 1-18 meet the criteria set forth in PCT Article 33(2) for novelty and article 33(3) for inventive step. The 
prior art published before the priority date does not disclose or obviously suggest to a person skilled in the art the 
plasma reactor/method for generating uniform plasma using unidirectional oscillating current at a frequency 
range of 300-1000kH2 

CLAIMS 1-18 INDUSTRIAL APPLICABILITY 
\ Invention defined in claims 1-18 is industrially applicable. 
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Claims 

L A method for generating a unifonn plasma, the meth 

a. introducing a process gas into a plasma reactor; 

b. introdudng an RF antenna having a first unidirectional oscillating current in a 
first direction and a second unidirectional oscillating cunent in a second direction 
inside the plasma reactor; and 

c. die first unidirectiona] oscillatii^ RF current sheet is substantially perpendicular 
to the second Unidirectional oscfllating cucrait sheet 

v/bmin die unidirecdonal osciUatinig RF currents are osdlladng at a fi^quenqr nmge of 
300 to 1000 kHz. 

2, The method in accordance widi chum 1, fiulher wherein die RF antenna havii^ first and 
second unidirectional oscillating currents genmte a time varying RF electrical field azimudially 
shifted on 45*» with respect to the first and seccmd direction of the first and second unidirectioaal 
oscillating RF currents. 



3. The mediod in accordance with claim 1, v/herdn die process gas comprises; argon, 
nitrogen, mediane^ or hydrogen or a combination of any of die mentioned gases. 

4. The mediod in accordance wifli clahn 1, ^catin the first and second uiiidirectional 
osdllatiiig RP oinients exhibit substantiaUy no p 

5. A mediod for generating a unifonn plasma, die mediod con^iris^ 

a. introdpcing a process gas into a plasma reacto^ 

b. introducing a unidirectional osdllating RF cuir«t into a first plurality of curzoit 

canying conductors in a first direction and a seamd plurahty of current caiiyi^ 
conductors in a second direction; 

c. generating a time varying RF electrical field azimudially shifted widi respect to 
the first and second direction of die unidirectional escalating RF currents; and 

4 die unidirectional osdllating RF curr»t in die first and second plurality of 
cwient carryiij^ cmductors esdu^^^ 

• . • • . • . . • . ■ I 

i. 

... I 
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wherein the unidirectional oscillating RF cunent is oscillating at a ficquency range of 
300 to 1000 kHz. 

6. The method in accordance with claim 5, wherein (he process gas compris^: argon, 
niteogan, methane, or hydrogen or a combination of any of flie mentioned gases. 

7, A mediod for generating a unifonn plasma, Aem^odcon^^ 

a. introdudng a process gas into a plasma reactor ' - ' 

h. introducing a first unidirectional oscillating RF current into a first plurality of 
current carrying conductors in a first direction; 

c. introducing a second unidirectional osciUatingRFcurrrat into a second plurali^ 
of cuiT^t carrying conductors in a second direction; 

d. generating a time varying RF dectrical field azimuthally shifted witii respect to 
the firat and second direction of the first and second unidirectional oscillating RF 
cutrents;and 

e. the firat and second unidirectional oscillating RF cunents exhibit siibstantially no 
phase differences; 

wherein die first and secmd unidniectional oscillating RF currents are osdllating at a 
fiequoicy range of 300 to 1000 kHz. 

S. The metiiod in accordance with claim 7, wherein the process gas con^irises: argon, 
nitrogen, methane, or hydrogen or a combination of any of flie mentioned gases. 

9. A metiiod for gen«ating a uniform plasma, the m^od comprising tiie steps: 
a, introducing a process gas into a plasma reactor; 

b: introducing a uniduectional oscillating RF curr«it into a firat phirality of cuiT«it 

canying conductora in a first direction; 
a introdudng the unidirectional osdllatmg RF current into a second plurality of 

cunent carrying conductora in a second direction; 

d. generating a time varying RF electrical field fl^gnm rimiiy yhiftfd wift respect to 

die firat and second direction of the unidirectional osdllating RF cunnts; and 

e. die uniduectional oscillating RF current in the first and second plurality of 
curroit earning conducts exhibit sute 
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^^erein the unidirectioiial oscillating RF cunent is oscillating at a firequency lange of 
300 to 1000 kHz. , 

10. The m^od in accordance with claim 92, ifrfierdn the process gas comprises: argon, 
nitrogen, m^faane, or hydrogen or a combination of any of the mentioned gases. 

11. An antamaairaxigemem for an inductivdycocq>led plasma reactor oonqyrisiz^ 

a first pluraKty of substantially parallel cunent carrying conductors CMieated in a first 
direction; 

a second phuality of substantially parallel currCTt carrying conductors oriented in a 
second direction; 

the first and second current carrying conducts for cairyii^ urudirectional 
currents in a first and second direction respecdvel}^ 

Ac first direction bdng substantially p^pendicular to the second direction; 

the first plurality of substantially parallel current carrying conductors is di^sed planarly 
above die second plurality of substantially parallel current carrying conductor; and 

ixirerein the unidirectional osdlhting RF currait is oscillating at a fi:equency range of 
300 to 1000 kHz. 

12. The antenna arrangoncnt in accordance with claim 11, therein die first and second 
plurality of substantially parallel current carrying conductors adapted to generate a time varying 
RF dectrical fidd azimutfaaUy shifted on 45*" with respect to die first and se^ 

13. The antenna arrangranent in accordance wifli claim 11, wherdn die first plurality of 
substantially parallel currait carrying conductors are alternately electrically coupled to the second 
pluraUty of substantiaUypandlel current carrying conductors. 

14. The antienna airangemient in acc<»dance with claim 13, ^Aimin at least one cqpacttor is 
connected b^ween a predetermined number of die first phuali^ of substantially parallel current 
carrying conductors and a pred^ennined number of flie second plurality of substaiitially parallel 
current carrying, far TninitniTing r^i^^i*^^^ 

15, A plasma leactxx-corrfirisirig: f 

. . • ' \ 

■I 

■ • • ■ < 
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a. a plasma reactor chamber adapted tor plasma processing and for introduciog of a 
process gas; and 

b. an RF antoma anaiig«n«it conqmsing a first plurality of substantially parallel 
current canying conductors in a first direction; 

c- a second plurality of substantially parallel current carrying conductoi^ in a 
second direction; 

d. die first and second plurality of cuireat canying conductcHS foe canying 
unidirectional oscillating RF currents in a first and second direction respectivrfj^ and the 
first direction being substantially pierp^idicidar to die second dixwtion; and 

e. the first plurality of substantially parallel current canying conductm is disposed 
planarly above tfie second plurality of substantially parallel current canying conductois; 
\«4ierein the unidirectional oscillating RF cunent is oscillating at a fiequency range of 
300 to 1000 kHz. 

16. The inductively coi^led plasma reacts in accordance with claim 15, wdierein the first 
and second plurality of substantiany paraUel cunent carrying conductors aie disposed inside the 

. plasma reactor chamber. 

17. The inductively coupled plasma reactor in accordance with claim 15, wfaerdn eadi of the 
first and second plurality of substantially paraUel cunent carrying oonductora is contained inside 
eadi of a plurality of dielectric sleeves. 

18. The inductively coupled plasma reactor in accordance widi claim 17, herein the plasma 
reactor diamber is ad^ted to accommodate die plurality of dielectric sl^es and still inaintain 
vacuum integrity of the plasma reactor diamber. 
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